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1. INTRODUCTION

The Nevada Transportation (NVT) Organization is part of the Bechtel SAIC (BSC)
Transportation Organization. NVT is responsible for developing the capability to move full and
empty spent nuclear fuel (SNF) and high-level radioactive waste (HLW) cask cars as well as
equipment and supplies between the mainline railroad near Caliente, Nevada, and the geologic
repository at Yucca Mountain.

1.1 SCOPE OF WORK

This Nevada Transportation Requirements Document (NVTRD) establishes the requirements for
the NVT organization (programmatic requirements) and the Nevada rail (NRL) line
(programmatic and technical requirements). This requirement set includes:

e Requirements derived from upper tier source documents that apply to the NVT
Organization and to the NRL System (see Figure 1-1)

e NRL system performance requirements and identified industry codes and standards to
support the NRL conceptual design process.

1.1.1 Assumptions
In developing the NVTRD the following assumptions are used:
e The NRL will be operated and maintained by a contractor.

e In the case of a shared use scenario, Surface Transportation Board (STB) regulations
apply to the construction and operation of the NRL.

e Federal Railroad Administration (FRA) regulations apply to the NRL.

e Those ”Nevada Revised Statutes (NRS) and Nevada Administrative Codes (NAC)
consistent with 49 CFR 213.2 [DIRS 169825] and 49 CFR 234.4 [DIRS 161189] will be
used as requirements for the NRL.

o NRL design requirements will accommodate Union Pacific Railroad (UPRR) standards,
which meéet or exceed American Railway Engineering and Maintenance-of-Way
Association (AREMA) standards, consistent with common industry practice for a branch
line railroad. -

e The requirements that apply to the Fleet Management Facility (FMF) are not included in
this document. o

e Intermodal Transfer Station (IMT) requirements are not included in this document.
e The Department of Energy (DOE) Office of National Transportation (ONT) will own

and maintain rolling stock associated with SNF and HLW shipments (i.e., requirements
are not included in the NVTRD).
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¢ The Nevada Rail line will be available to support repository operations in 2010.
¢ Permitting Requirements will be documented in a Permitting Plan.

o Planning considerations contained in DOE Levels 1 and 2 requirements documents are
included as requirements in the NVTRD.

e Upon completion of construction and cdmmissioning of the NRL, the NRL will be.
operated as a short line railroad and operation will be conducted under the Office of
~ National Transportation.

1.2 QUALITY ASSURANCE

The NVTRD is prepared in accordance with LP-3.11Q, Technical Reports [DIRS 171737].
Quality assurance requirements contained in DOE O 414.1B, Quality Assurance [DIRS 172492]
apply to work performed by the NVT organization. -

NOTE: The Quality Assurance Requirements and Description (QARD) [DIRS 171539] is
applicable to structures, systems, and components identified in the Q-List
[DIRS 168361] (see QARD Section 2.2). The Q-List does not identify the NRL system
as an applicable structure, system, or component. Therefore, the NVTRD does not
contain requirements from the QARD.

1.3 NEVADA TRANSPORTATION REQUIREMENTS AND HIERARCHY

The NVTRD requirement analysis uses a top-down requirement decomposition as shown in
Figure 1-1. :
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2. REQUIREMENTS DEVELOPMENT AND METHODOLOGY

A phased approach is used to manage requirements in the NVTRD. The NVTRD identifies
requirements for the current phase (Phase I) of the NVT organization mission, which are
contained in Sections 3 through 9 of the document. The NVTRD also identifies requirements for
future phases (in a higher level of detail), which are contained in Tables C-2, D-2, and E-2. The
requirements for future phases have been identified to support development of Environmental
Impact Statement (EIS) documentation (e.g., concept of operations and maintenance, concept of
construction, etc.). The Phases are defined as:

Phase I, Conceptual Design Development and Rail Alignment EIS Support
Phase II, Contracting, Detailed Design, and Construction

Phase III, Pre-Operational Testing, Operations, and Maintenance

Phase IV, Railway Disposition.

A detailed explanation of the document development process and the methodology used for
requirements analysis is contained below:

NVTRD Development-The NVTRD contains derived requirements from:
¢ DOE Level 1 and 2 requirements documents; for example:

— Civilian Radioactive Waste Management System Requirements Document (CRD)
[DIRS 171945]

— " Integrated Interface Control Document (IICD) [DIRS 158398]
’ -{>Pransportation System Requirements Document (TSRD) [DIRS 172491]

— _Yucca Mountain Site Characterization Project Requirements Document
" [DIRS 156713]

- V‘Waste Acceptance System Requirements Document (WASRD) [DIRS 158873]
¢ Legal and contractual requirements; for example:

— Federal regulations and laws

— State of Nevada Revised Statutes

— Nevada Administrative Codes

— DOE directives identified in the BSC Prime Contract [DIRS 169920]

— Standalone requirements selected to support Nevada Transportation Phase I
activities. :
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Analysis of Identified Requirements—Each of the legal and contractual requirements was
reduced into manageable parts, sections, or chapters for analysis to determine its applicability to
the NRL. The requirements were then categorized as technical (specifying the performance or
composition of equipment or hardware systems) or programmatic (having to do with the process
by which an output must be produced or documented). See the “Category” column in the tables
in the Appendices. The tables identify the function (i.e., design, construction, testing, operation,
or maintenance) to which each requirement applies. See the “Function” column. The tables
identify the phase to which the requirement applies (i.e., Phase I, Phase II, Phase III). See the
“Applicable Phase” column. The requirement was quoted or paraphrased in the tables. See the
“Requirements/Remarks” column.

Section Content and Layout-The NVTRD has been divided into the following sections and
appendices as described below.

e Section 1 Introduction—This section provides a context and scope for the document.

e Section 2 Requirements Development and Methodology—Provides an explanation of
the method that was used to develop the document and select requirements.

e Section 3 Overall Project Requirements—Provides the overall requirements for the
Project:

— Contains derived requirements from Level 1 (CRD, IICD) and Level 2 documents
(WASRD, TSRD)

‘ — Contains standalone requirements necessary to support the scope of work

— Supplemented by detailed requirement traceability and standalone requirement
| rationale in Appendix A.

e Section4 System Performance and Configuration Requirements—This section
| contains performance and configuration requirements derived from UPRR standards and
| input from railroad experts:

| — Contains derived requirements from Level 1 (CRD, IICD) and Level 2 documents
| (WASRD, TSRD)

— Contains standalone requirements necessary to support the scope of work

— Supplemented by detailed requirement traceability and standalone requirement
rationale in Appendix B.

e Section 5 Federal Regulatory Requirements-This section contains design-related
requirements-derived federal regulations, laws, and statutes applicable to the NRL:

— Focuses on requirements that affect conceptual design activities (Phase I)
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— Supplemented by detailed design-related requirements traceability in Appendix,
Table C-1, and construction, operation and maintenance requirements in Table C-2.

Section 6 Nevada State Code and Statute Requirements—This section contains
requirements derived from NRS and NACs:

— Focuses on requirements that affect conceptual design activities (Phase I)

— Supplemented by detailed design-related requirements traceability in Appendix D,
Table D-1, and construction, operation and maintenance requirements in Table D-2.

Section7 DOE Directive (Contractual) Requirements-This section contains
requirements derived from DOE directives (orders, manuals, and notices) that have been
incorporated into the BSC Prime' Contract [DIRS 169920]:

— Focuses on requirements that affect conceptual design activities (Phase I)

— Supplemented by detailed design-related requirements traceability in Appendix E,
Table E-1; and construction, operation, and maintenance requirements in Table E-2.

Section 8 Industry Codes and Standards-This section contains industry codes and
standards that support conceptual design activities (Phase I). There was no need for a
corresponding appendix. '

Section 9 Interface Requirements—This section contains interface requirements for the
NRL with a focus on interfaces necessary for Phase I activities. This section is
supplemented by detailed requirement traceability and rationale in Appendix F.

Section 10 References—This section contains references for the document.

Appendix A: Overall Project Requirements—This appendix provides traceability to
sources for the requirements in Section3. Table A-1 documents the Section3
requirement and identifies the source document (e.g., CRD, TSRD, federal law,
regulation, statute, or Federal Register Notice) source title, and the source text and
rationale for including a standalone requirement in Table A-1.

Appendix B: System Performance and Configuration Requirements—This appendix
provides traceability to sources for the requirements in Section 4. Table B-1 documents
the Section 4 requirement and identifies the source document (e.g., CRD, TSRD, federal
regulation, or industry standard) source title, and the source text and rationale for
including a standalone requirement in Table B-1.

Appendix C: Federal Regulation Requirements-This appendix provides traceability
to sources for the requirements in Section5. Table C-1 documents the Section 5
requirement and identifies the design-related requirement from federal regulations
(i.e., CFRs), source title, and a summary of the source requirement. Construction,
operations, and maintenance requirements from CFRs are in Table C-2.
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¢ Appendix D: State of Nevada Statute and Code Regulations—This appendix provides
traceability to sources for the requirements in Section 6. Table D-1 documents the
Section 6 requirement .and identifies the design-related requirements from NRS and
NAC, source title, and a summary of the source requirement. Construction, operations,
and maintenance requirements from NRS and NAC are in Table D-2.

o Appendix E: DOE Directive (Contractual) Requirements—This appendix provides
traceability to sources for the requirements in Section7. Table E-1 documents the
Section 7 requirement and identifies the design-related requirement from DOE directives
(orders, manuals, and notices that are included in List B of the BSC Prime Contract),
source title, and source text. Construction, operations, and maintenance requirements
from DOE orders are in Table E-2.

¢ Appendix F: Interface Requirements—This appendix provides traceability to sources
for the requirements in Section 9. Table F-1 documents the Section 9 requirement and
identifies the TSRD source, source title, and source text.

Responsibility and Implementation-The NVT Manager is responsible for the implementation
of requirements contained in this document. The NVT organization intends to transfer NVTRD
requirements into a BSC requirements management system to comply with the Management
Description [DIRS 169889]. In the requirements management system, each approved
requirement will be linked to an implementing document, and responsibility for implementation
will be assigned, to complete the requirements flowdown process.

4
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3. OVERALL PROJECT REQUIREMENTS

Section 3 requirements govern technical and programmatic elements of the overall Nevada
Transportation project. This set of requirements is a flowdown of requirements from the CRD,
IICD, and TSRD. In addition, standalone requirements are added, as needed, to support the NVT
activities. Appendix A shows the rationale and traceability for this set of requirements.

A.. Mission. The NRL shall be designed, constructed, and operated to transport railcars
between a mainline railroad junction near Caliente, Nevada, and the geologic
repository in a safe, secure, and efficient manner that both protects the health and
safety of the public and of workers and maintains the quality of the environment.
[TSRD 2.G] [TSRD 2.0] [TSRD 3.2.3.A.2] [TSRD 3.8.1.A] [TSRD 3.8.1.B]
[CRD 1.3.1][CRD 1.3.2] - '

B. System Concept. The NRL shall:

¢ Move loaded rail casks, buffer cars, and escort cars from the mainline railroad to the
geological repository

e Move unloaded rail casks from the repository to the FMF, and the unloaded rail
casks, buffer cars, and escort cars from the FMF to the mainline railroad for
delivery to a shipping site

e Move equipment and other commodities to the FMF and the repository.
[TSRD 2.0] [TSRD 3.8] [CRD 1.3.2]

C. Design/Construct/Operate Nevada Rail. The design, construction, operation, and
maintenance of the NRL and facilities shall be performed to the appropriate standards

and/of requirements of the FRA, the AREMA/UPRR, and the Association of
American Railroads (AAR). All such work shall also be in accordance with other
appropriate industry codes, standards, engineering principles, and practices with
particular attention to those which incorporate system safety, human factors,
reliability, availability, maintainability, habitability standards, and environmental
protection. [TSRD 3.2.2.B.1] [TSRD 3.2.2.B.2] [TSRD 3.2.2.C.4] [TSRD 3.2.2.C.5]
[TSRD 3.2.9.C] [TSRD 3.8.3.1.B] [TSRD 3.8.3.1.C] [CRD321.I] [CRD 3.3.2.C]
[CRD 3.3.2.D]

D. Receipt Rates. NRL shall support the initial target receipt rates identified in Table 3-1.
The NRL shall be designed, constructed, operated, and maintained to accommodate
the projected traffic levels given in Section4.P. [TSRD 1.3] [TSRD 2.]j
[TSRD 3.2.1.C] [TSRD 3.2.1.D] [CRD 3.2.1.B Table 1] [CRD 3.2.1.C Table 2]
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Table 3-1. Receipt Rates "** (in MTHM or Equivalent/Year (nominal))

Commercial SNF and HLW Received Government-managed Nuclear Materials
. Year Annually at Repository Recelved Annually at Repository
2010 400 Naval SNF - 3 canisters
: DOE SNF and DHLW*
2011 : 600 Naval SNF - 3 canisters
~ DOE SNF and DHLW*
2012 1,200 Naval SNF ~ 6 canisters
DOE SNF and DHLW*
2013 2,000 Naval SNF - 6 canisters
DOE SNF and DHLW*
2014 3,000 Naval SNF — 12 canisters
: DOE SNF and DHLW*
2015-2032 3,000 [Balance of naval SNF, DOE SNF, and DHLW
2033 1,800 within planning allocation]
TOTAL 63,000 7,000

' The actual operational load is a function of the numbers, types, and sizes of casks and canisters in which

the SNF and HLW are accepted from the points of origin. Since these specific numbers will not be
determined until Purchaser/Producer/Custodian agreements are reached and schedules are established, the
receipt rates are estimated in terms of desired systems-level MTHM acceptance rates.

The receipt schedule of Govemment-managed nuclear materials will be provided by the DOE Office of
Environmental Management (EM) and the Naval Nuclear Propulsion Program (NNPP), in accordance with
memorandums of agreement, five years prior to acceptance. For planning purposes, naval SNF is to be
included among the earliest shipments to the repository.

The rates in this schedule are targets only and do not create any binding legal obligation on the DOE.

Target receipt rates for these wastes will be further defined in the Integrated Acceptance Schedule
developed in accordance with the RW/NNPP and RW/EM memorandums of agreement. [Source
CRD 3.2.1.B Table 1]

E. Shared Use. The NRL shall be planned, designed, constructed, operated, and
maintained so that shared use shall not be precluded. [TSRD 2.H]

F. Dedicated Trains. Rail shipments of loaded casks on the NRL shall be by use of
dedicated trains (no other materials or commodities will be shipped with cask
shipments). [TSRD 2.F]

G. Integrated Planning. The design, construction, operation, and maintenance of the NRL
shall make provision for non-normal and peaking effects in the movements of loaded
and empty casks. [TSRD 3.8.2.B] [CRD 3.2.1.A] [CRD 3.2.1.B] [CRD 3.2.1.C]

H. Land Acquisition. Land acquisition for the NRL and facilities shall be accomplished
in a manner consistent with applicable federal regulations including requirements
associated with land withdrawal processing in accordance with 43 CFR 2300
[DIRS 146511]. [TSRD 3.2.2.A.1] [68 FR 74965 [DIRS 169909])

TER-NVT-RQ-000001 REV 00 3-2 June 2005




I. Regulatory Requirements—Federal. The NRL shall be designed, constructed, operated
and maintained in accordance with the following federal regulations and statutes:

1. Applicable provisions of 42 U.S.C. 10101 et seq., “Nuclear Waste Policy Act of
1982 as amended [DIRS 101681]. [CRD 3.1.2.A]

2. Applicable provisions of 42 U.S.C. 4321 et seq., “National Environmental Policy
Act of 1969” as amended [DIRS 160261]. [TSRD 3.2.3.B.1] [CRD 3.3.2.A]

3. Applicable provisions of 29 CFR Part 1910 “Occupational Safety and Health
Standards” [DIRS 103642] and 29 CFR Part 1926, “Safety and Health
Regulations for Construction” [DIRS 103643]. [TSRD 3.2.3.A.3]
[TSRD 3.2.3.A.5] [CRD 3.1.2 D]

4, Applicable regulations of the U.S.Department of Transportation (DOT) (as
detailed in Code of Federal Regulations Title49). [TSRD 3.6.1.2.C.1]
[TSRD 3.6.1.2.C.2] [TSRD 3.8.1.C] [CRD 3.3.2.C]

J. Regulatory Requirements—State, Tribal and Local. The NRL shall be designed,
constructed, operated, and maintained to meet applicable legal, regulatory, and
operational requirements of state, tribal, and local government agencies for
transportation of SNF and HLW. [TSRD 3.6.1.1.B] [TSRD 3.8.1.C] [TSRD 3.1.1]

K. Regulatory Requirements-Precedence. The order of precedence to be applied to
external sources of regulatory requirements shall be as follows:

1. Federal laws, treaties, and Executive Orders

2. Requirements of federal agencies and departments (e.g., DOE, NRC,
Environmental Protection Agency (EPA), and DOT)

3. State and Tribal laws
4. Local ordinances
5. National and international standards. [TSRD 3.1.1]}

L. DOE Directives. The NVT Organization shall comply with all applicable DOE
directives as defined in the current.BSC Prime Contract. DOE directives that have
been superseded or expired will continue to be used as a requirement source until a
revision is incorporated into the BSC Prime Contract. [CRD 3.3.2.D] [BSC Prime
Contract]

M. Use of Private Industry. The NRL shall use private industry to the extent practical in
its design, construction, operation, and maintenance and shall encourage the use of
vendors and suppliers located within close proximity to planned facilities.
[TSRD 3.2.1.J] [CRD 3.1.1.E] [NWPA Section 137(a)2]
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N. Cask Movements To and From the Repository. The NRL operations shall be

coordinated with repository operations to provide for the movement of railcars
carrying loaded casks to the Geologic Repository Operations Area (GROA), and for
the movement of railcars from the GROA. Any movement, considered
extra-dimensional or “wide-load” (anything over 12-feet wide), shall be protected
against other opposing wide-load movements and shall meet and pass at locations
known to be wide enough to accommodate the meet/pass. [CRD 3.2.1.G.2]
[CRD 3.2.1.H]

O. Inspection Standards. Applicable sections of the FRA policy for inspections prior to
the movement of SNF or HLW, as described in Safety Compliance Oversight Plan for
Rail Transportation of High Level Radioactive Waste and Spent Nuclear Fuel
[DIRS 156703], will apply to the operation of the NRL. [Repository FEIS, M.3.2.2.2
[DIRS 155970]]

P. EIS Contractor Integration. The NVT Organization shall implement a process to
transfer necessary data to and from the EIS contractor while maintaining configuration
control and documentation for activities supporting the EIS. [DOE O 413.3
[DIRS 152047], Contractor Requirements Document Section 9].

Q. Subcontractor Integration. The NVT Organization shall implement a process to
transfer necessary data to and from its subcontractors while maintaining configuration
control and documentation for activities supporting the conceptual design and EIS.
[DOE O 413.3 [DIRS 152047], Contractor Requirements Document Section 9]

R. Quality Assurance. The NVT Organization shall implement a quality management
system in a manner appropriate to achieve protection of workers, the public, and the
environment, taking into account the work to be performed, the associated hazards,
and the quality assurance criteria in DOE O 414.1B, Quality Assurance
[DIRS 172492]. The NVT quality management system shall use a graded or phased
approach and focus on quality affecting work for Phase I including subcontractor
oversight, review of subcontractor work products, development and implementation of
interface requirements, record management, and training. [TSRD 3.2.8]
[CRD 3.3.2.D] [DOE O 414.1B, Contractor Requirements Document Sections 2.a.1,
2.a.2, 2.a3 & 2.a4, Sections 2.b.1, 2.b.2, 2.b.3 & 2.b.5, Section 2.c & Section 3]
[DOE O 413.3 Contractor Requirements Document Section 11 [DIRS 152047]].
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4. SYSTEM PERFORMANCE AND CONFIGURATION REQUIREMENTS

Section 4 contains NRL Phase I system performance requirements. This set of requirements is

derived

from railroad standard practices. Requirements are identified as “standalone”

requirements if flowdown from a higher-level requirement could not be made. Appendix B
shows the rationale and traceability for this set of requirements.

A.
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idor Aligr lection. The Caliente Corridor and alternatives identified
for analysis in the EIS shall be used to locate a railroad alignment and profile.
[TSRD 3.8.1.A]

imes. The NRL route alignments and profiles, track, and
infrastructure shall be designed to accommodate transportation of loaded maximum
dimension cask train consists, from the mainline railroad junction to the repository,
within 12 continuous hours for a single train operating crew (including the time
necessary to perform activities prior to and at the end of shipment that are considered
part of the hours of service under 49 CFR 228[DIRS 161184]). The same transit time
shall apply to empty cask trains from the repository to the mainline railroad junction.
If an alignment, due to length beyond 319 miles, cannot be accommodated within the
continuous 12-hour operating period for train crews, provisions for a crew change
facility at an intermediate point must be made and overall train transit time shall be
reasonably minimized. [Standalone Requirement]

Maximuin Operating Speed. Shipments of loaded casks on the NRL shall be limited
to the maximum recommended operating speed specified by AAR’s Recommended
Railroad Operating Practices for Transportation of Hazardous Materials
[DIRS 172489]. [TSRD 3.2.2.C.4] [CRD 3.2.1.J] [AAR OT-55]

Maximum Design Speed. The NRL shall be planned, designed, and constructed to
accommodate a maximum train speed of 60 mph, the maximum speed allowed under

- 49 CFR 213.9 [DIRS 169825] for class four track. Yards and associated end of line

facilities shall be designed to accommodate train speeds not to exceed those
established for yard operations in 49 CFR 218.35 [DIRS 161175]. [TSRD 3.83.1.A)
[49 CFR 213.9] [49 CFR 218.35]

Train Operation. Railcar movements on the NRL and at its facilities shall be under
motive control at all times. [Standalone Requirement]

Siding Length. Siding clear lengths shall accommodate a 4,000-foot train fully in the
clear of the mainline. [Standalone Requirement]

Design Life. The NRL shall be planned, designed, constructed, operated, and
maintained to ensure a 50-year life cycle. [Standalone Requirement]

Train Configuration. The NRL shall have:

1. At least two diesel-electric powered locomotives with motive power at the head
end of all trains transporting casks. The NRL shall operate cask hauling trains




with one additional power locomotive more than that which is necessary to meet
the required horsepower to tonnage ratio for normal operations. [Standalone
Requirement]

2. At least two buffer cars and one escort car per train. Buffer cars will be used to
separate the loaded cars from the locomotives and the escort cars.
[49 CFR 174.85]

I. Operating Environment. The NRL shall be operated within the environmental
thresholds established locally by the connecting mainline railroad. Monitoring
equipment, placed at critical locations along the NRL, shall continuously measure
these environmental parameters and convey this information to the operator of the
train so that the movement of the train can be regulated based on this information.
Outside this range, degraded operation, including line closure, will be allowed.
[TSRD 3.2.2.C.4] [CRD 3.2.1.]]

J.  System Envelope. NRL clearances shall be planned, designed, and constructed to
accommodate all railcar types and loads that the mainline railroad can deliver to the
'NRL junction near Caliente, Nevada [DIRS 170826). [TSRD 3.8.2.A] [CRD 3.2.1.E]
[CRD33.2E]

K. Maintenance of Way. The NRL shall be planned, designed, and constructed on the
"basis that track and wayside maintenance shall be accomphshed using on-track
equipment in lieu of road equipment using a parallel service road. [TSRD 3.8.2.C]
[CRD3.2.1.]]

L.  Grade Separation. All federal and state designated highways shall be grade separated
from the NRL. [Standalone Requirement]

M. Rail Operations. The NRL shall adopt and operate under a general code of operating
rules, taking into consideration the general code of operating rules adopted by the
UPRR [DIRS 170825]. [49 CFR 217.7]

N. Fleet Management Facility. The NRL shall be designed, constructed, operated, and
maintained such that NRL and Yucca Mountain rail yard shall be integrated with the
design, layout, and operating modes of the Fleet Management Facility should such be
located adjacent to the NRL. [TSRD 2.L] [TSRD 3.6.2.2.D] [TSRD 3.6.2.2.E]
[TSRD 3.6.2.2.F]

O. Rail Line Facilities. NVT shall provide an integrated design for all facilities related to

the NRL including maintenance-of-way facilities, end of line facilities, IMT, crew

. change facilities, and any other necessary facilities specified in the conceptual design.
[TSRD 3.6.2.2.1]

P. Rail System Traffic Projections. The NRL shall be designed, constructed, operated,
and maintained to accommodate the projected rail traffic levels shown in Tables 4-1
through 4-4. (Tables modified from DIRS 169961.) [Standalone Requirement]
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Table 4-1. Projected and Postulated Nevada Rall Traffic Levels — 2012

Trains Maximum Trains
Per Year Per Month Train Consist
Basic Shipments (one way) (one way) Assuinptions

Basic Shipments

SNFHLW 55 7! Various Train Lengths
NRL Maintenance

Maintenance-of-Way Trains 52 5 Various Train Lengths
Additional DOE Uses - Repository

Repository Construction 16 2 10 car train

Repository Fuel Oil 18 3 10 car train

Waste Disposal Containers 26 2 S car train

Site Specific Casks® 40 4 5 car train

Subtotal 98 11

Additional DOE Use - NTS

Nevada Test Site Shipments 21 2 10 car trains
Shared Use .

Commercial Shipments (P) 24 2 20 car train

Total 250 27

NORMAL TRAINS/WEEKDAY* 1 Each direction
PEAK TRAINS/WEEKDAY® 2 Each direction

Source: Modified from Possible Nevada Rail Shared Use Options and Analysis [DIRS 169861] & [DIRS 172552]

NOTE: (P)= Postulated Estimates.

' Assumes 20% purchaser and producer/custodian (PPC) exercised shipping overage plus 16% monthly

factor.

2poeklng :
Assumes all fuel oil delivered in October - March timeframe.

* Repository site-specific casks are for the planned 21,000 MTHM facility. [DIRS 172552

* Rounded up to next whole train.

® Assumes 100% daily peaking factor for train movements.
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Table 4-2. Projected and Postulated Nevada Rail Traffic Levels - 2018

Trains Maximum Trains
. Per Year Per Month Train Consist
Nevada Rall Use (one way) (one way) Assumptions

Basic Shipments

SNFHLW : 140 16 Various Train Lengths
NRL Maintenance

Maintenance-of-Way Trains 52 5 Various Train Lengths
Additional DOE Uses - Repository

Repository Construction 17 2 10 car train

Repository Fuel Oil 16 3?2 . 10 car train

Waste Disposal Containers 50 4 5 car train

Site Specific Casks® 20 4 5 car train

Subtotal 103 13

Additional DOE Use - NTS

Nevada Test Site Shipments 23 2 10 car trains
Shared Use

Commercial Shipments (P) 72 6 20 car train

Total ' 390 42
NORMAL TRAINS/WEEKDAY® 2 Each direction
PEAK TRAINS/WEEKDAY* 4 Each direction
Source: Modified from Possible Nevada Rail Shared Use Options and Analysis [DIRS 169961] and
' [DIRS 72552) )

NOTE:  (P) = Postulated Estimates. -

! Assumes 20% PPC exercised shipping overage plus 15% monthly peaking factor.
Assumes all fuel oil delivered in October - March timeframe.
Reposltory site-specific casks are for the planned 21,000 MTHM facility. [DIRS 172552}
4 Rounded up to next whole train.

® Assumes 100% daily peaking factor for train movements.
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Table 4-3. Projected and Postulated Nevada Rail Traffic Levels — 2024

Trains Maximum Trains
Per Year Per Month Train Consist
Nevada Rall Use (one way) (one way) Assumptions
Basic Shipments
SNFHLW 137 16' Various Train Lengths
NRL Maintenance
Maintenance-of-Way Trains 52 5 Various Train Lengths
Additional DOE Uses - Repository
Repository Construction 1 1
Repository Fuel Ol 16 3? 10 car train
| Waste Disposal Containers 59 4 5 car train
| Site Specific Casks® 10 1 5 car train
Subtotal 96 9
Additional DOE Use - NTS
Nevada Test Site Shipments 3 <1 10 car trains
| Shared Use
Commercial Shipments (P) 96 8 20 car train
Total ‘ 384 39
NORMAL TRAINS/WEEKDAY* - 2 Each direction
PEAK TRAINS/WEEKDAY® . 4 Each direction
Source:  Modified from Possible Nevada Rail Shared Use Options and Analysis [DIRS 169961] &
[DIRS 172552]

NOTE: (P) = Postulated Estimates.
! Assumes 20% PPC exercised shipping overage plus 15% monthly peaking factor.
2 Assumes all fuel oil delivered in October - March timeframe.

3 Repository site-specific casks are for the planned 21,000 MTHM facility. [DIRS 172552)
* Rounded up to next whole train.

® Assumes 100% dally peaking factor for train movements.
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Table 4-4. Projected and Postulated Nevada Rail Traffic Levels — 2030

Trains Maximum Trains
Per Year Per Month Train Consist
Nevada Rail Use {one way) {one way) Assumptions
Basic Shipments 4
SNFHLW 130 15' Various Train Lengths
NRL Maintenance
Maintenance-of-Way Trains 52 5 Various Train Lengths
Additional DOE Uses - Repository
Repository Construction 3 <1
Repository Fuel Oil 16 3? 10 car train
Waste Disposal Containers 48 4 5 car train
Site Specific Casks® 0 0
Subtotal 67 8
Additional DOE Use - NTS
Nevada Test Site Shipments N/A N/A 10 car trains
Shared Use
Commercial Shipments (P) 144 12 _] 20 car train
Total 393 40
NORMAL TRAINS/WEEKDAY* 2 Each direction
PEAK TRAINS/WEEKDAY® 4 Each direction
Source: Modified from Possible Nevada Rail Shared Use Options and Analysls [DIRS 169961) and
[DIRS 172552]

NOTE: (P) = Postulated Estimates.

! Assumes 20% PPC exercised shipping overage plus 15% monthly peaking factor.
Assumes all fuel oli delivered in October - March timeframe.
3 Repository site-specific casks are for the planned 21,000 MTHM facllity. [DIRS 172552]
4 + Rounded up to next whole train.
5 Assumes 100% daily peaking factor for train movements.

Q. Intermodal Transfer Station. In the event the NRL is not available to support
repository operations, an IMT may be designed, constructed and operated until the
NRL is operational. An IMT system should provide intermodal transfer of truck
transportation casks between rail and road conveyances. If the IMT site were
co-located with an NRL facility, then the requirements for both facilities should be
integrated, if practical. The IMT system shall have a normal transfer throughput rate
of to be determined (TBD) truck casks per week and a surge transfer rate of TBD
casks per week. [TSRD 2.J] [69 FR 18565 [DIRS 169912]
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S. FEDERAL REGULATORY REQUIREMENTS

Section 5 contains design-related requirements; derived from federal statutes and regulations.
Table C-1 provides the source traceability for the requirements in Section 5. Also, Table C-2
provides construction, operations, and maintenance requirements not discussed in Section 5.

A

TER-NVT-RQ-000001 REV 00 5-1 June 2005

Fl i Wetlands. - NRL shall consider floodplain/wetlands factors in planning
and decision-making in accordance with applicable requirements of 10 CFR 1022
[DIRS 103984].

Yard and Facilitics. The NRL yards and facilities shall be designed to meet the
separation and spacing requirements of 49 CFR 174 [DIRS 158718].

Noise Emissions. The design of the NRL shall consider the compliance regulations
contained in applicable sections of 49 CFR 210 [DIRS 169824] for noise emissions

during railroad operation.

Operating Speed Limits. The NRL shall be designed for operating speé¢ds, within the
limitations of 49 CFR 213.9 [DIRS 169825], corresponding to the class of track.

Roadbed. The NRL shall be designed to meet the requirements contained in Subpart B
of 49 CFR 213 [DIRS 169825] for roadbed and areas immediately adjacent to the
roadbed.

Track Geometry. The NRL shall be designed to meet the requirements contained in
Subpart C of 49 CFR 213 [DIRS 169825] for gauge, alignment, surface of track,
elevation of outer rails, and speed limitations for curved track.

Track Structure. The NRL shall be designed to meet the requirements contained in
Subpart D of 49 CFR 213 [DIRS 169825] for ballast, crossties, and track assembly

fittings.

Track Appliances and Track-Related Devices. The NRL shall be designed to meet the
requirements contained in SubpartE of 49 CFR 213 [DIRS 169825] for track
appliances and track-related devices.

Yard and Facilities. Pre-departure inspections required by 49 CFR 215
[DIRS 161173] shall be considered in the design of NRL yards and facilities at
locations where freight cars are placed in trains.

Safety Devices. The requirements contained in Subparts C and D of 49 CFR 218
[DIRS 161175] for deactivation of safety devices and protection of trains and
locomotives shall be considered in the design of the NRL.

Blue Signal Protection. The design of the NRL and its facilities shall incorporate
engineered barriers in place of administrative controls to meet the requirements
contained in Subpart B of 49 CFR 218 [DIRS 161175] for blue signal protection of
workers, in areas where worker safety will be enhanced.




L. Communications. The NRL shall be designed to provide redundant wireless
communications as required by 49 CFR 220.9. [DIRS 161177].

M. Hours of Service. The requirements contained in 49 CFR 228 [DIRS 161184] for
hours of service of railroad employees shall be considered in the design of the NRL to
avoid the need to change rail crews at intermediate points along the NRL.

N. Highway Grade Crossings. The design of any highway grade crossing signal and
warning systems for the NRL shall meet the requirements of Subpart D of 49 CFR 234

[DIRS 161189].

O. Train Control Systems, Devices and Components. All train control systems, devices,
and components for the NRL shall be designed to meet the requirements of Subpart A
of 49 CFR 236 [DIRS 161190].

P. Automatic Block Signal System. The design of an automatic block signal system, if
necessary, for the NRL shall meet the requirements of Subpart B of 49 CFR 236
[DIRS 161190].

Q. Interlocks. Interlocking systems and devices for the NRL shall be designed to meet
the requirements of Subpart C of 49 CFR 236 [DIRS 161190].

R. Traffic Control System. The traffic control system for the NRL shall be designed to
meet the requirements of Subpart D of 49 CFR 236 [DIRS 161190].

S. Slide Detectors and Other Detection Devices. Slide detectors and other similar
detection equipment for the NRL shall be designed to meet the requirements of

Subpart F of 49 CFR 236 [DIRS 161190].

T. Certificate of Public Convenience and Necessity. So as to not preclude shared use of
the NRL, the design and documentation for the NRL shall consider the informational
and design requirements of 49 CFR 1104 [DIRS 169827] for document specifications
and filing with the STB, 49 CFR 1105 [DIRS 169828] for procedures for
implementation of environmental laws for the STB, and 49 CFR 1150 [DIRS 169829]
for a certificate of public convenience and necessity from the STB.
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6. NEVADA STATE CODE AND STATUTE REQUIREMENTS

Section 6 contains State of Nevada Code and Statute requirements that apply to the design of the
NRL and its facilities. Table D-1 provides the source traceability for the requirements in
Section 6, and Table D-2 provides the construction, operations, and maintenance requirements
not discussed in Section 6.

A.

J.

Sewage Disposal Systems. Design of NRL facilities that utilize sewage disposal
systems shall comply with the applicable sections of NAC 445A.228
through 445A.263 [DIRS 104040].

Runoff Control. The NRL shall be designed using established best practices and
applicable requirements contained in NAC 445A.305 through 445A.340
[DIRS 104040], for the control of run off from “diffuse sources” (¢.g., railroads).

Drinking Water Systems. The design of drinking water systems at NRL facilities shall
meet the applicable requirements of NAC445A.591 through 445A.6731
[DIRS 104040].

Air Pollution Control. Design of the NRL shall consider the requirements for control
of emissions (e.g., fugitive dust) contained in NAC 445B.001 through 445B.899
[DIRS 104041].

Storage Tanks. Any underground storage tanks for hazardous materials
(e.g., locomotive fuel) at NRL facilities shall be designed to meet the applicable
permitting requirements of NAC 459.9921 through 459.999 [DIRS 104042].

Roofing Materials. The design of NRL facilities shall incorporate the applicable
requirements for fire-retardant roofing materials in areas designated by NAC 472
[DIRS 169742).

Hazardous Material Storage. NRL facilities that require storage of hazardous
materials in excess of the limits set forth in Uniform Fire Code [DIRS 126496], as
adopted pursuant to NAC 477.281 [DIRS 104051], shall be designed to meet the
permitting requirements set in NAC 477.323.

Fire Suppression Systems. NRL facilities situated in rural areas shall be designed to
meet the applicable requirements contained in NAC 477.920 [DIRS 104051] for fire
suppression systems.

Wildlife Management Areas. In areas of wildlife management, the design and
planning of the NRL shall consider the requirements contained in NAC 504.115 and
504.520 [DIRS 169744] for alteration of stream systems or watersheds and vehicular

" travel.

Overhead Clearances. The design of overhead clearances for the NRL shall satisfy the
applicable minimum clearance requirements in NAC 705.020 and NAC 705.050
[DIRS 169745]).
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. Side Clearances. The design and construction of side clearances for the NRL shall

satisfy the applicable minimum clearance requirements in NAC 705.030 and
NAC 705.050 [DIRS 169745].

Paralle]l Track Clearances. The design and construction of any parallel tracks for the
NRL shall satisfy the applicable parallel track clearance requirements in NAC 705.060
[DIRS 169745].

. Rail Above Road Crossing Clearances. The design and construction of any rail

crossings above roads for the NRL shall satisfy the minimum structural clearance
requirements in NAC 705.064 [DIRS 169745].

. Qverhead Road Crossing Clearances. The design of overhead road crossings for the

NRL shall meet the structural clearance requirements in NAC 705.066
[DIRS 169745).

. Electrical Construction Clearances. The design of electrical systems for NRL facilities

and utility relocations shall meet the required clearance requirements specified in the
National Electrical Safety Code [DIRS 117477] as required by NAC 705.070
[DIRS 169745].

Rail Bridges. The design of bridges for the NRL shall consider the inspection
requirements contained in NAC 705.145 [DIRS 169745].

. Walkways. The design of walkways on bridges, trestles, alongside tracks, etc., shall

meet the design standards specified in NAC 705.150 through 705.181 [DIRS 169745].

Emergency Response. The design and planning of the NRL shall consider the
emergency response plannmg requirements of NAC 705.331 [DIRS 169745] to
address NRL shipments other than SNF and HLW.

Fencing. The design of the NRL shall consider the requirements of NRS 705.120
[DIRS 169746] and 705.130 and 705.170 for fencing, gates, cattle guards, etc., for
rural areas. The design of the NRL shall adhere to the applicable requirements for
fencing gates, cattle guards, etc., defined by NRS 266.295 [DIRS 169747], within city
limits.

Hours on Duty. The design of the NRL shall consider the limitation contained in
NRS 705.210 [DIRS 169746] for the hours on duty of rail employees




7. DOE DIRECTIVE (CONTRACTUAL) REQUIREMENTS

Section 7 contains Phase I requirements from DOE directives on the BSC prime contract “B list”
[DIRS 169920). Table E-1 provides traceability to design-related DOE requirements in
Section 7. Table E-2 provides traceability to construction, operations, and maintenance

requirements, not discussed in Section 7.

A. Technical Standards. Appropriate voluntary consensus standards (codes and
standards), consistent with Public Law (PL) 104-113 [DIRS 159251] and Office of
Management and Budget (OMB) A-119 [DIRS 159250}, should be selected, used, and
adhered to for the design, testing, etc., of the NRL in the absence of specified
standards. [TSRD 3.2.2.C.5] [DOE O 252.1, Contractor Requirements Document,

Section (1) [DIRS 159139]]
B. Project Management. Nevada Transportation shall support the development of

documentation for the Critical Decision process in DOE O 413.3 [DIRS 152047).
Documents that are required to be developed to support Critical Decision-2 typically
include:

Design documentation

Contractor Project Management System

Final Project Execution Plan

Final Project Performance Baseline

NEPA documentation

Independent Cost Estimate

Project Data Sheet for construction

Draft Preliminary Safety Analysis Report

External Independent Review of the Performance Baseline.

NOTE: DOE will determine the list of documents and their contents as Nevada
Transportation progresses through Phase 1. [TSRD 3.2.9.A] [DOE O 413.3,
Contractor Requirements Document, Attachment 4]

C. Sustainable Design. The siting, design, and construction of NRL facilities shall apply
sustainable design principles. [DOE O 413.3, Contractor Requirements Document,
Section 13] [DOE O 430.2A, Contractor Requirements Document, Section 2.d.5)
[DIRS 158913]

D. Value Engineering. The design of the NRL and its facilities shall use a value
engineering process that identifies high-cost project activities to realize a maximum
return on investment through the use of system engineering tradeoffs and functional
analyses that identify alternative means of achieving the same function at a lower
life-cycle cost. [DOE O 413.3, Contractor Requirements Document, Section 10]
[DIRS 152047] [DOE O 430.1A [DIRS 158235}, Contractor Requirements Document,
Section 1.a] [TSRD 3.2.9]
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E. Quality Assurance Requirements. A NVT quality assurance program (QAP) shall be
developed and implemented for the NVT Phase I work in compliance with

DOE O 414.1B, Quality Assurance [DIRS 172492]. The NVT QAP shall assign
responsibilities and authority for quality, define policy and requirements, and provide
appropriate controls for the performance and assessment of work commensurate with
the degree of risk involved. [TSRD 3.2.8] [DOE O 414.1B, Contractor Requirements
Document, Sections 2&3] [DOE O 413.3, Contractor Requirements Document,
Section 11] [DIRS 152047]

F. Configuration Management. A configuration management process shall be established
that controls changes to the physical configuration of NVT facilities, structures,
systems, and components in compliance with ANSVEIA-649, National Consensus
Standard for Configuration Management [DIRS 161114]. This process must also
ensure that the configuration is in agreement with the performance objectives in the
technical baseline. [DOE O 413.3, Contractor Requirements Document, Section 9]

G. Natural Phenomena Hazard Mitigation. Where no specific requirements are specified

concerning natural phenomena hazard mitigation in DOE O 420.1A [DIRS 159450],
model building codes or national consensus industry standards shall be used in the
design of NRL facilites. [TSRD 322B.3] [DOE 0420.1A, Contractor
Requirements Document Section 4.4]

H. Natural Phenomena Hazard Design Requirements. NRL facilities shall be designed to
withstand the effects of natural phenomena as necessary to ensure the confinement of
hazardous materials, the operation of essential facilities, the protection of government
property, and the protection of life safety for occupants of buildings. The design shall
consider the potential damage and failure due to both direct and indirect natural
phenomena effects, including common cause effects and interactions from failures
from other structures systems or components. [TSRD 3.2.2.B.3] [DOE O 420.1A,
Contractor Requirements Document Section 4.4.2]

I Facility Seismic Design Requircments. The design of facilities for the NRL shall

address the requirements of Executive Order 12699, “Seismic Safety of Federal and
Federally Assisted or Regulated New Building Construction” [DIRS 170700] as
applicable. [TSRD 3.2.2.B.3] [DOE O 420.1A, Contractor Requirements Document,
Section 4.4.2)

J. Natural Phenomena Hazards Assessment. The hazards mitigations used in the design

and site planning of facilities for the NRL shall be based on a hazards assessment
conducted in accordance with DOE O 420.1A, using a graded approach considering
the consequences of all types of natural phenomena hazard. [TSRD 3.2.2.B.3]
[DOE O 420.1A, Contractor Requirements Document Section 4.4.4)]

K. Seismic Detection. Facilities for the NRL with hazardous materials shall provide
instrumentation or other means to detect and record occurrence and severity of seismic
events. [TSRD 3.2.2.B.3] [DOE O 420.1A, Contractor Requirements Document
Section 4.4.5)
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L. Building Codes. The appropriate state, regional, or National building codes shall be
specified for NRL design and construction. [DOE O 430.1A [DIRS 158235],
Contractor Requirements Document Section 1.b]

M. Asset Life-Cycle Considerations. The design and acquisitions of the NRL shall
consider maintainability, operability, disposition, life-cycle costs, and configuration
integrity. [DOE 0430.1A [DIRS 158235), Contractor Requirements Document
Section 1.c]

N. Energy Management. Designs for the NRL shall be consistent with the energy
management plan required by DOE O 430.2A, Departmental Energy and Utilities
Management [DIRS 158913] which must exhibit and explain the application of:

- [DOE O 430.2A, Contractor Requirements Document Section 2.3, 2.b. 2.c, 2.d.1,
2.d.2,2.d.3, 2.d.4 & Attachment 3]

1. Compliance with 10 CFR 434 [DIRS 158912], Energy Conservation Voluntary
Performance Standards for New Buildings, from conceptual design through
commissioning [DOE O 430.2A Contractor Requirements Document
Section 2.d.5],

2. Selection of DOE/EPA Energy Star® products into guide specification and
acquisition systems. Where Energy Star® products are not available, selection of
products that are in the upper 25 percent of energy efficiency [DOE O 430.2A
Contractor Requirements Document Section 2.d.7],

3. Minimization of the use of petroleum-based fuels in buildings and facilities by
switching to non-petroleum based source, when life cycle cost effective. And for
facilities that use petroleum based fuel systems, provide dual-fuel capability
where cost effective [DOE O 430.2A Contractor Requirements Document
Section 2.d.10], -

4. Use of off-grid generation systems (e.g., solar, wind turbine, etc.), when such
systems are life-cycle cost effective and offer other benmefits [DOE O 430.2A
Contractor Requirements Document Section 2.d.13],

5. Control of electric, gas, and water loads to minimize utilities costs and mitigate
the impact of sudden disruptions in the energy supply. [DOE O 430.2A
Contractor Requirements Document Section 2.d.14).

O. Fire Protection. NRL facility designs shall:

1. Comply with applicable sections of the NFPA 70, National Electric Code
[DIRS 157764] and NFPA 70E, Electrical Safety Requirements for Employee
Workplaces [DIRS 118096]. [DOE O 440.1A [DIRS 102288], Contractor
Requirements Document Section 12 k]

2. Meet the requirements of DOE O 420.1A, including a reliable water supply for
fire suppression, use of noncombustible or fire-resistive construction where
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appropriate, use of fire extinguishing systems where appropriate, use of redundant
fire protection systems where appropriate, a means to summon the fire department
(e.g., fire alarm signaling system), a means to notify and evacuate building
employees, and physical access and appropriate equipment to aid the fire
department. [TSRD 3.2.3.A4] [DOE 0420.1A, Contractor Requirements
Document Section 4.2.2 #1-10]

P. Saf d Security Standardization. The design of the NRL safeguards and
securities equipment and systems shall be selected on the basis of cost savings or other
benefit to the DOE such as worker safety, compliance with life safety codes,
enhancing mission capability, and facilitating contingency efforts. The NRL facility
designs shall incorporate the use of standardized safeguards and security equipment
and systems, where possible without compromising the design’s flexibility or
adherence to performance criteria. [DOE 0 470.1 [DIRS 145476], Contractor
Requirements Document, Sections S.a & 5.b]

Q. Safeguards and Security System Design. The design of the NRL facilities shall
provide site-specific safeguards and security protection or tailor the physical
protection elements, including: security areas, intrusion detection capability, alarm
management and control systems, closed circuit television, video recording, barriers,
secure storage, and communications all based on the physical protection measures
developed in accordance with DOE.O0473.1 [DIRS 166279]. [TSRD 3.2.5]
[DOE O 473.1, Contractor Requirements Document Sections 5.a, 5.b.1, 5b.4, 5.c.2,
5.c3,5.c4,5.¢,5f&5.h]

R. Road Crossings. The NRL shall be designed to meet the applicable sections of the
MUTCD 2000 Manual on Uniform Traffic Control Devices [DIRS 164546] and Policy
on Geometric Design of Rural Highways, [DIRS 169942] for road crossings.
[DOE O 5480.4 [DIRS 162022], Contractor Requirements Document, Sections 2.g.2.c
and 2.g.2.1] _

S. Environmental Protection. The design, construction, operation and maintenance of the
NRL shall provide for (1) public health and environmental protection, (2) poilution
| prevention and recycling efforts, and (3) compliance with applicable environmental
protection requirements in accordance with DOE O 450.1, Environmental Protection
Program [DIRS 161567). [DOE O 450.1 Contractor Requirements Document,
Sections 1.a, 1.c and Section 6] [TSRD 3.2.3.B] {[CRD 3.2.1.1]

T. Waste Prevention and Recycling. The NRL shall be designed, constructed, operated,
~ and maintained to support appropriate aspects of:

o Executive Order 13101, Greening the Government Through Waste Prevention,
Recycling and Federal Acquisition [DIRS 104024],

e Executive Order 13221, “Energy Efficiency Standby Power Devices”
[DIRS 159949],
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* Executive Order 13123, Greening the Government Through Efficiency Energy
Management” [DIRS 104026]

o Executive Order 13148, Greening the Government Through Leadership in
Environmental Management,” [DIRS 154538]

* Executive Order 13149, Greening the Government Through Federal Fleet and
Transportation  Efficiency [DIRS 159948). [DOE 0 450.1, Contractor
Requirements Document, Section 4] [TSRD 3.2.3.B] [CRD 3.1.2.G] [CRD 3.2.1]]

U. Environmentally Preferable Purchasing. The design and construction of the NRL shall
consider requirements of DEAR 970.5223-2, Acquisition and Use of Environmentally
Preferable Products and Services [DIRS 169920], to comply with purchasing
requirements as required in Section 6002 of the Resource Conservation and Recovery
Act of 1976 [DIRS 103936]). [DOE O 450.1 Section 1.c & Section 8] [BSC Prime
Contract Clause Section I, Part IT)
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8. INDUSTRY CODES AND STANDARDS

A preliminary list of industry codes and standards is included in Section 8 and this list will be
updated as the conceptual design develops. These industry codes and standards are used to
develop the NRL design criteria, NRL specifications, and to prepare procurement documents.
Section 8 fulfills requirements from DOE O 252.1 [DIRS 159139], TSRD Section 3.2.2.C.5 and
TSRD Section 3.2.2.C.4.

A. American Railway Engineering and Maintenance-of-Way Association. The NRL shall
be designed and maintained in accordance with appropriate sections of the:

e 2001 Manual for Railway Engineering [DIRS 162040]

— Chapter 1 Roadway and Ballast

— Chapter 2 Track Measuring Systems

— Chapter 4 Rail

— Chapter 5 Track

—~ Chapter 6 Buildings and Support Facilities

— Chapter 7 Timber Structures

— Chapter 8 Concrete Structures and Foundations

— Chapter 9 Seismic Design for Railway Structures

— Chapter 14 Yards and Terminals

— Chapter 15 Steel Structures ‘
— Chapter 16 Economics of Railway Engineering and Operations
— Chapter 18 Light Density and Short Line Railways

— Chapter 19 Bridge Bearings

— Chapter 27 Maintenance-Of-Way Work

— Chapter 28 Clearances

— Chapter 29 Waterproofing

— Chapter 30 Ties.

B. Mainline Railroad Standards. The NRL shall be designed and constructed to meet
UPRR design criteria in place of criteria contained in the AREMA 200! Manual for
Railway Engineering [DIRS 162040], in areas where system safety, human factors,
reliability, availability, maintainability, habitability standards, and environmental
protection can be shown to be cost effectively improved. Documented justification
shall be made of areas where UPRR design criteria are used in place of AREMA
standards. [TSRD 3.2.2.C4]

C. Association of American Railroads. The NRL shall be designed to allow for
interchange in accordance with appropriate sections of:

e 1998 Field Manual of the A.A.R. Interchange Rules [DIRS 102592]
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o  Office Manual of the Interchange Rules, Adopted by the Association of American
Railroads, Operations and Maintenance Department, Technical Services Division
[DIRS 169914]

e AAR Circular OT-55-F, Recommended Railroad Operating Practices for
Transportation of Hazardous Materials [DIRS 172489]

e AAR Manual of Standards and Recommended Practices [DIRS 169910]

RP-5503, Locomotive Fueling Interface

M-590, Locomotive System Integration Architecture
S-5507, Remote Control Locomotives

RP-548, Locomotive Rating Train/Track Resistance
S-5700, Railroad Electronics Standards Configuration Management
S-5702, Railroad Electronics Environmental Requirements
S-918, Standard for Automatic Equipment Identification
S-918A, AEI Site-to-Host Consist Report Format

S-5800, Communication System Architecture

S-5810, Mobile Communications Package

S-5820, Front End processor

S-5825, Cluster Control

S-5830, Base Communications Package

M-1003, Specification for Quality Assurance.

D. American Association of State Highway and Transportation Officials. The NRL shall

be designed to meet AASHTO Specifications M 36 [DIRS 169916] and M 218
[DIRS 169979] for corrugated metal culverts in areas where applicable.

American Concrete Institute. The NRL structures and facilities shall be designed to
meet the appropriate American Concrete Institute standards referenced in the
appropriate sections of the AREMA 200! Manual for Railway Engineering
[DIRS 162040] and any additional American Concrete Institute standards identified as
appropriate by the designing engineer.

American Institute of Steel Construction. The NRL structures and facilities shall be
designed to meet the appropriate American Institute of Steel Construction standards
referenced in the appropriate sections of the AREMA 200! Manual for Railway
Engineering [DIRS 162040] and any additional American Institute of Steel
Construction standards identified as appropriate by the designing engineer.
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G. American National Standards Institute (ANSI). The NRL structures and facilities shall
be designed to meet the appropriate ANSI standards referenced in the appropriate
sections of the AREMA 200! Manual for Railway Engineering [DIRS 162040] and
any additional ANSI standards identified as appropriate by the designing engineer. In
addition, NRL structures and facilities shall be designed to meet the appropriate ANSI
standards including:

ANSI N14.6-1993, American National Standard for Radioactive Materials — Special
Lifting Devices for Shipping Containers Weighing 10000 Pounds (4500 kg) or More.
[DIRS 102016]

H. American Water Works Association Standards. The NRL facilities shall be designed
to meet the appropriate American Water Works Association Standards standards
including:

e ANSIVAWWA C652-02, AWWA Standard for Disinfection of Water-Storage
Facilities [DIRS 164242]

e ANSI/AWWA D100-96, Welded Steel Tanks for Water Storage [DIRS 160122]

®  Recommended Practice for Backflow Prevention and Cross-Connection Control
[DIRS 150790]

I. American Petroleum Instituie. The NRL facilities shall be designed to meet the
appropriate American Petroleum Institute standards including:

e API RP 651, Cathodic Protection of Aboveground Petroleum Storage Tanks
[DIRS 166749]

e  API Std 610, Centrifugal Pumps for Petroleum, Petrochemical, and Natural Gas
Industries [DIRS 164219]

e API Std 619, Rotary Type Positive Displacement Compressors for Petroleum,
Chemical, and Gas Industry Services [DIRS 166788]

e API Std 650, Welded Steel Tanks for Oil Storage, with Addend 1 and 2.
[DIRS 164288]

~J.  American Society of Civil Engineers. The NRL facilities shall be designed to meet the
appropriate American Society of Civil Engineers standards referenced in the
appropriate sections of the AREMA 200! Manual for Railway Engineering
[DIRS 162040] and any additional American Society of Civil Engineers standards
identified as appropriate by the designer.

NRL facxlmes shall be- deslgned to meet the appropriate American Soclety of Heatmg,
Refrigeration, and Air-Conditioning Engineers standards referenced in the appropriate
sections of the AREMA 200! Manual for Railway Engineering [DIRS 162040] and
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any additional American Society of Heating, Refrigeration, and Air-Conditioning
Engineers standards identified as appropriate by the designer.

American Society of Mechanical Engineers (ASME). The NRL facilities shall be
designed to meet the appropriate ASME standards referenced in the appropriate

sections of the AREMA 2001 Manual for Railway Engineering [DIRS 162040] and
any additional ASME standards identified as appropriate by the designer.

. American Society for Testing and Materials (ASTM). The NRL facilities shall be
designed to meet the appropriate ASTM standards referenced in the appropriate

sections of the AREMA 200! Manual for Railway Engineering [DIRS 162040] and
any additional ASTM standards identified as appropriate by the designer.

. American Welding Society (AWS). The NRL structures and facilities shall be
designed to meet the appropriate AWS standards referenced in the appropriate sections
of the AREMA 200! Manual for Railway Engineering [DIRS 162040] and any
additional AWS standards identified as appropriate by the designer.

. Institute of Electrical and Electronics Engineers (IEEE). The NRL facilities shall be

designed to meet the appropriate IEEE standards referenced in the appropriate sections
of the AREMA 200! Manual for Railway Engineering [DIRS 162040] and any
additional IEEE standards identified as appropriate by the designer.

National Association of Corrosion Engineers (NACE). The NRL facilities shall be
designed to meet the appropriate NACE standards including:

NACE Standard RP0169-2002 Standard Recommended Practice, Control of External
Corrosion on Underground or Submerged Metallic Piping Systems [DIRS 165132)

. National Fire Protection Association. The NRL facilities shall be designed to meet the
appropriatt  NFPA standards referenced in the appropriate sections of the
AREMA 2001 Manual for Railway Engineering [DIRS 162040] and any additional
NFPA standards identified as appropriate by the designing engineer. Specifically, the
NRL shall be design in accordance with appropriate sections of:

e NFPA 70, National Electric Code (NEC) [DIRS 157764] [DOE O 440.1A
Contractor Requirements Document, Section 12. k]

e NFPA 70E, Electrical Safety Requirements for Employee Workplaces
[DIRS 118096] [DOE O 440.1A Contractor Requirements Document,
Section 12. k.1]

e NFPA 1, Fire Prevention Code [DIRS 152371] used in areas designated as
applicable by NAC 477.281 [DIRS 104951].
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R. International Council of Building Officials. The NRL facilities shall be designed in
accordance with appropriate sections of:

e  International Building Code 2000 [DIRS 159179]
e  Uniform Mechanical Code™ [DIRS 169738]

S. International Association of Plumbing and Mechanical Officials. The NRL facilities
shall be designed in accordance with appropriate sections of:

Uniform Plumbing Code [DIRS 117491]

T. International Code Council (ICC). The NRL facilities shall be designed in accordance
with appropriate sections of:

2003 International Energy Conservation Code ®. [DIRS 169918)

TER-NVT-RQ-000001 REV 00 8-5 June 2005




INTENTIONALLY LEFT BLANK

TER-NVT-RQ-000001 REV 00 8-6 June 2005




9. INTERFACE REQUIREMENTS

Section 9 contains interface requirements from the TSRD. As the project progresses and specific
interfaces are identified, the interfaces will be documented and controlled using Interface Control
Documents/Information Exchange Drawings.

A. Queuing Areas. NRL facility queuing areas for loaded and unloaded casks shall be
consistent with the expected cask receipt and shipment rates and each cask type’s
spatial requirements while awaiting access or shipment. [TSRD 3.6.2.2.A]

B. Inspections. NRL shall provide access to enable receipt inspections of rail casks
arriving at the GROA, FMF, and the mainline railroad junction to determine external
radiation levels and surface contamination level. [TSRD 3.6.2.2.B]

C. Compatibility with Site Features. NRL facilities and equipment collocated with other
CRWMS facilities shall be compatible with the site features (drainage, acreage, roads,
etc.). [TSRD 3.6.2.2.D]

D. Compatibility with Site Utilities. NRL facilities and equipment (including service and
maintenance support) collocated with other CRWMS facilities shall be compatible
with the site utilities hardware and services. [TSRD 3.6.2.2.E]

E. Compatibility with Security Systems. NRL facilities shall incorporate integral security
systems into building design that are compatible with the systems, equipment, and
policies of any collocated facilities which control access to all site locations.
[TSRD 3.6.2.2.F]

F. Communications. The NRL equipment and facilities shall have compatible
communication systems for direct interactions with all CRWMS facilities and
operations. [TSRD 3.6.2.2.G] [TSRD 3.6.2.2.H]

G. Functional Compatibility. The NRL and its facilities and equipment shall be
functionally compatible with the mainline railroad, the FMF, and the repository,
including the site improvements, utility services, security facilities, site vehicles, and
administrative and warehouse facilities. [TSRD 3.6.2.2.1]

H. Emergency and Campaign Support Vehicles. The design, construction, maintenance,
and operation of the NRL and its facilities shall assure the compatibility of access
roads and railways with Transportation Operations’ emergency and campaign support
vehicles. [TSRD 3.6.2.2.J]

I. Transportation Interfaces. Design and operational interfaces within the Transportation
system element shall be identified, controlled, and coordinated among participating
organizations, including writing procedures for review, approval, release, distribution,
and revision of documents involving design and operational interfaces.
[TSRD 3.2.1.1
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. Institutional Requirements-Interface and Communication. NVT shall establish address

design, construction, and operations requirements addressing interfaces between
Transportation and Federal agencies, State and local governments, Indian Tribes, law
enforcement agencies, emergency response organizations, and private industry. Such
requirements will be consistent with memoranda of agreement such as the
Memorandum of Agreement between DOT/RW or similar project documentation
establishing interface agreements. [TSRD 3.7.1.A]

. Shipments in Nevada Interfaces shall be developed and maintained to support

shipment tracking, security monitoring, and emergency response functions. This
interfacing shall address communications systems, equipment, procedures, and
resources. [TSRD 3.6.1.3.A]
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Table A-1. Overall Project Requirements

This table identifies requirements from Section 3 and the verbatim text from the CRD and TSRD. Source text is included verbatim.

[

NVTRD
Requirement Requirement Text Category Function Source Source Title Source Text/Requirement Rationale Phase
NVTRD 3.A Mission. The NRL shall be | Programmatic Design/ CRD 1.3.1 Civilian The mission of the CRWMS is to Phase |
designed, constructed and Construction/ Radioactive manage and disposal of SNF and HLW
operated to transport Operation Waste in a manner that protects the health,
railcars between a [ Management | safety and the environment; enhances
mainline rallroad junction System national and energy security; and merits
near Calfente, Nevada _ (CRWMS) public confidence.
and a geologic repository _ Mission
in & safe, secure, and Programmatic | Design/ CRD 1.3.2 Waste The Transportation element is Phase |
efficient manner that both Construction/ Management | responsible for designing, acquiring,
protects the health and Operation System constructing, operating, and maintaining
safety of the public and of Concept the infrastructure necessary to transport
workers and maintains the SNF and HLW from Purchaser/
quality of the environment. Custodian/Producer sites to the
monitored geological repository. This
element is also responsible for
establishing the institutional relations
with industry, States, tribes, and local
governments needed to support the
Transportation mission
Programmatic Design/ TSRD 2.G Planning A branch line along the Caliente Phase |
Construction/ Considerations | corridor will be constructed in Nevada to
Operation connect a mainline rallroad with the
repository.
Programmatic Design/ TSRD 2.0 Planning Shipments of SNF and HLW will be Phase |
Construction/ Considerations | made by rail to the maximum extent
Operation practicable.
Programmatic Design/ TSRD Safety and SNF and HLW shall be transported in a Phase
Construction/ 3.23A2 Environmental | manner that protects the health and i
Operation Protection safety of the public and the
environment.
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